Superficial and deeper layers of dog normal articular cartilage. Role of hyaluronate and link protein in determining the sedimentation coefficients distribution of the nondissociatively extracted proteoglycans.
Proteoglycans were extracted under nondissociative conditions from superficial and deeper layers of dog normal articular cartilage. The purified a-A1 preparations were characterized by velocity gradient centrifugation. Superficial specimens exhibited an abundant population of slow sedimenting aggregates whereas the aggregates of deeper preparations sedimented as two well-defined families of molecules. These dissimilarities in the size distribution of the aggregates observed between superficial and deeper a-A1 preparations derived most of all from differences in their content of hyaluronate and link proteins: (a) superficial preparations contained twice as much hyaluronate as deeper specimens; (b) superficial aggregates were link-free and unstable at pH 5.0 whereas deeper preparations contained link-proteins and their faster sedimenting aggregates were stabilized against dissociation at pH 5.0. In these proteoglycan preparations from different cartilage layers, the monomers exhibited an identical capacity for aggregation and the hyaluronate molecules displayed quite similar molecular weight (Mr = 5 x 10(5] and aggregating capacity. These observations as well as aggregating studies conducted with highly purified link protein and purified hyaluronate specimens of different molecular weights support the following conclusions: (a) link protein not only stabilizes proteoglycan aggregates but also enhances the aggregating capacity of hyaluronate; (b) for all practical purposes, the slow sedimenting aggregates represent a secondary complex of hyaluronate and proteoglycan monomers whereas the fast sedimenting aggregates may be considered as a ternary complex wherein link protein stabilizes the hyaluronate-proteoglycans interaction; (c) the distinctive heterogeneity of articular cartilage can be related to structurally different proteoglycan aggregates. The structural dissimilarities observed between superficial and deeper aggregates could reflect the different macromolecular organization of the proteoglycan molecules in the territorial and interterritorial matrices, respectively.